Juxtaposition of signal-peptide charge and core region hydrophobicity is critical for functional signal peptides.
In Escherichia coli, exported proteins are synthesized as precursors containing an amino-terminal signal peptide which directs transport through the translocase to the proper destination. We have constructed a series of signal peptide mutants, incorporating linker sequences of varying lengths between the amino-terminal charge and core region hydrophobicity, to examine the requirement for the juxtaposition of these two structural features in promoting protein transport. In vivo and in vitro analyses indicated that high transport efficiency via signal peptides with core regions of marginal hydrophobicity absolutely requires the proximity of sufficient charge.